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Overview
Schedule & Cost

Structural

Client Information

Department of Mental Health (DMH)
Structural

Energy

Recommendation

Roofing

St. Elizabeth’s  Hospital Complex

New Psychiatric Hospital 

Criminal /Civil Patients

Broke ground in December 2006

Site of St. Elizabeth’s New Hospital

Project Information

Gross Area: 448,190 ft2

A i bl A 349 730 ft2

Hospital Footprint 
3-D Model

Overview
Schedule & Cost

StructuralAssignable Area: 349,730 ft2

Amenities and Building Support: 99,460 ft2

3 Stories: 2 Occupied, 1 Mechanical  

Footprint 251,000 ft2

Structural

Energy

Recommendation

Roofing
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Overview

Schedule & Cost

Structural
(5)  year Project 

$140 Million
Energy

Recommendation

Roofing

Analysis 1 

Green Roof Structural 
Comparison & C02 Impact



4/30/2008

4

Overall Problem Statement 
Are there greener options than a green roof?

Goal
To analyze the environmental and economical impacts of 

installing a white roof over that of a green system

Overview

Schedule & Cost

Structural
Energy

Recommendation

Roofing
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Current Roof design:

Protection 
Course/Root 
Barrier

Drainage/Water 

Vegetation

Soils

Green Roof Benefits

Storm water management

Reduction of the “heat island” effect

Overview

Schedule & Cost

Structural
HydroTech Garden Roof® Assembly

Insulation/Air 
Barrier

g /
Storage/Aeration

Roofing Membrane

4”Composite Slab

Very good thermal properties

GHG regulation

Organic material usage

Structural
Energy

Recommendation

Roofing

Proposed Roof Design:Components 

50 Mil PolyvinylWhite Membrane

White Roof Benefits

High Thermal Reflectance

Lightweight Construction

Construction Cost

d d h d l

Overview

Schedule & Cost

StructuralDuroLast Cool Zone® Assembly
50 Mil. Polyvinyl White Membrane

5" Polyiso Insulation

22G. B‐W.R. Roof Deck

Reduced ScheduleStructural
Energy

Recommendation

Roofing
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Structural  Comparison

Green Roof Loads White Roof Loads

Overview

Schedule & Cost

Structural
Green Roof  vs.  White Roof 

Structural
Energy

Recommendation

Roofing

Structural  Comparison

Green Roof Joist  Tonnage
White Roof Joist Tonnage

Overview

Schedule & Cost

Roofing

Green Roof  vs.  White Roof  Structural
Energy

Recommendation

Roofing
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Overall Load reduction (LB/SF)

(63.82 lb/sf)/(139.5 lb/sf) = .457

54.3% lb/sf Overall Roof Load Reduction 

Assumed W-Shape Reduction

Overview

Schedule & Cost

StructuralAssumed W Shape Reduction

30% Assumed W‐Shape  Reduction 

24.3% Re‐design Cushion

Total Redesign W-shape tonnage

.7(24.86) = 17.4 Tons

Structural
Energy

Recommendation

Roofing

Old New

Joist Tonnage 18 8 11 6

Overall Steel Required for White Roof:

29 Tons

Overview

Schedule & Cost

StructuralJoist Tonnage 18.8 11.6

W‐Shape Tonnage 24.9 17.4

Total Tonnage 43.7 29

34% Design Reduction 
Structural
Energy

Recommendation

Roofing
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Green Roof GHG Emission Impacts:

Steel Production
2 Tons C02 / 1 Ton of Steel

DuroLast Cool Zone® Assembly GHG Savings:
Concrete:  310 Tons
Steel :  29.4 Tons

Total  :  339.4 Tons
Overview

Schedule & Cost

Structural2 Tons C02 / 1 Ton of Steel 

Concrete Production
1Tons C02 / 1 Ton of Concrete

Soil Heat Treatment

Insignificant C02 Sequestering 

12 Times Structural
Energy

Recommendation

Roofing

Schedule Impact 

Green Roof  vs.  White Roof 

DuroLast Cool Zone® Assembly Schedule Savings:15

20

25

30

Construction Days 

White

Overview

Schedule & Cost

Structural
Elimination of Composite Slab :    ‐10 Days 
Elimination of Green Assembly :   ‐5 Days   

0

5

10 Green

(3)  Week  Savings

Structural
Energy

Recommendation

Roofing
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Structural Component Total ($)

Steel Joists 16,920.00

Structural Steel  60,482.10

Structural Component Total ($)

Steel Joists 10,044.00

Structural Steel  43,479.00

Green Roof Construction Cost White Roof Construction Cost

White Roof Savings

Cost Analysis 
Overview

Schedule & Cost

Structural
Composite Deck & 4" Slab 90,737.50

Green Roof Assembly  427,000.00
$595,139.60

20 G' Metal Roof Deck  45,048.00

Cool Roof Assembly  120,200.50

$219,117.50

$375,971.10 which is a 63% reduction
Structural
Energy

Recommendation

Roofing

Analysis 2 

Green vs. White Roof 
Energy Comparison
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Energy -10  Comparison

DuroLast Cool Zone® Assembly Properties
50mil 
2 Layer Polyvinyl Construction
86.5% Reflective
100% No Waste
5” Polyiso Foam Insulation

Thermal Imaging of a DuroLast 

Cool Zone® Roof system 

Overview

Schedule & Cost

Structural 
Energy -10  Comparison

Green Roof  vs.  White Roof 
Energy
Recommendation

Roofing

Energy -10  Comparison

Green Roof  vs.  White Roof What level of reflectance is needed by a roof material 
to mimic the surface temperature of a green roof?

Overview

Schedule & Cost

Roofing

S lto mimic the surface temperature of a green roof? 

“equivalent albedo” of a green roof is 
between 70‐85%

Structural 

Energy
Recommendation

Roofing
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Energy -10  Comparison

Green Roof  vs.  White Roof 

Other Software Inputs

Wall Composition
Roof Assembly Composition
Surface Reflectance

Overview

Schedule & Cost

StructuralStructural 

Energy
Recommendation

Roofing
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Energy -10  Comparison

Green Roof  vs.  White Roof 

Annual Energy Use (kBTU/ft2)
Heating‐ White ‐ 20% 
Cooling – 0% 
Other – White ‐1%
TotalWhite  7.4%

Annual Energy Cost ($/ft2)
Fuel‐ White‐17.7%
kWh‐White ‐ .7%

White Roof Thermal Savings

Hospital Energy cost : 
$4.00/sf

Savings:
$.25/sf

Overview

Schedule & Cost

Structural

Results 

kWh White  .7%
Demand‐ Green‐ 2.4%
TotalWhite  6.13%

Emissions (lbs.)
S02 ‐ White ‐ 1.2% 
N0x – White – 1.8%
C02 – White ‐ 3.5%
Total –White – 6.5%

$5300.00/yr.

Structural 

Energy
Recommendation

Roofing

Rainwater Harvest 
Investigation

3.21

2.63

3.6

2.77

3.82

3.13

3.66
3.44

3.79

3.22
3.03 3.05

Avg. Monthly Precipitation (in.)
Washington D.C. 

Total Annual rainfall: 39.35 Laundry Water and Electrical Demands

Commercial Qty.  Cycles/Yr Hours/Cycle

Water 
Use/Cycle  
(gal.)

Water 
Use/Year   
(gal.) kW kWh/Yr

Washers  24 1300 0.5 13.9 433680 5 78000

Dryers  12 1300 0.666 ~ ~ 21 218181.6

Overview

Schedule & Cost

Structural

Annual Roof Capture:
523,047 gal. 

Residential

Washers  2 1300 0.5 10 26000 1 1300

Dryers  2 1300 0.833 ~ ~ 2 4331.6

Total  459,680 Total  301,813

Structural 

Energy
Recommendation

Roofing
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Holding Tank/Pump/filtration Diagram

Photovoltaic Investigation

System Demand Requirement:

301,813 kWh/year

Capitol Sun Group 
Photovoltaic Estimate

Laundry Demand: 

301,813 kWh/year

Overview

Schedule & Cost

Structural
Size of System Required: 

223kW 

System Coverage: 

19,800ft2

20⁰ Panel Orientation

Total Material & Installation: 

$1,780,000

Cost Analysis of 
Photovoltaic System

(301,813 kWh/year) $ .12kWh = $36,218/year  

$1,780,000 / $36,218/year ≈ 49 year payback

Structural 

Energy
Recommendation

Roofing
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Overall Conclusion
&

Recommendations

Recommendation:

X  HydroTech Garden Roof® Assembly

Bottom Line Cost Breakdown of White Roof Installation

Duro‐Last Cool Zone® Construction Savings:                 $380,022.00    

Rainwater Harvesting System Cost: ‐ $22,200.00

TOTAL: $357,822.00

Annual Projected Lifecycle Savings 

Energy:  $5,300.00

W $1 315 00

Ultimately, the Duro‐Last Cool Zone® and 
rainwater harvesting system is a more 

environmentally and economically sustainable 
design both in construction and lifecycle as

Overview

Schedule & Cost

Structuraly f y

DuroLast Cool Zone® Assembly

Rainwater Harvest

X  Photovoltaics

Water:  $1,315.00

Maintenance:  ‐ $500.00

TOTAL:  $6,115.00

Schedule Acceleration                          (3) Weeks

design both in construction and lifecycle as 
compared to the Hydro‐Tech Garden Roof®. 

Structural 

Energy

Recommendation
Roofing 
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Research Topic 

Workforce Development:
The Roofing Industry

Construction Labor Problems
& 

Industry Trade Issues 
Overview

Schedule & Cost

Structural
Negative Industry Perception 

Higher Education 

Recruiting/Retaining Domestic Hires 

Structural 

Energy

Recommendation

Roofing 

NRCA Survey 
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National Public Perception

National avg. roofing wage at $16.99. 

Roofing Dissatisfaction

Overview

Schedule & Cost

Structural
A 66% increase over the national 
minimum wage of $5.85.  

Yet this industry struggles to maintain a 
steady influx of domestic hires.  

Structural 

Energy

Recommendation

Roofing 

Domestic Solutions as 
Discussed with Industry 

Members

Technical Education
New Marketing Angle

New Technologies 
Roofing Certification 

Overview

Schedule & Cost

StructuralNew  Marketing Angle  
“Inspire Professionalism”

Clear Promotional Outline 

Attractive Wage Incentives

Benefit Packages

Certification 

Technology

“Green Collar” 

Structural 

Energy

Recommendation

Roofing 
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Foreign Labor Pool

Foreign‐born workers in 2007 were more 
likely than their native‐born counterparts to 

Hispanic Labor Force 

Ready &Willing To Work In Construction

Many Already Have Trade Experience 

Great Work Ethic

Overview

Schedule & Cost

Structuraly p
be employed in natural resources, 
construction, and maintenance 

occupations (16.4 versus 9.7 percent)

Great Work Ethic

Already Extremely Dependant on this 

Labor Pool

Structural 

Energy

Recommendation

Roofing 

3 Main Industry Conclusions

1.  Benefits Need to be Addressed

2.  Technology will Gradually Aid Image 

Overview

Schedule & Cost

Structuralgy y g

3. Pour Resources into the Hispanic Labor Force

Structural 

Energy

Recommendation

Roofing 
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Questions?


